Transbilayer complementarity of phospholipids. A look beyond the fluid mosaic model.
Lipid-lipid interactions across a phospholipid bilayer were probed by measuring the nearest-neighbor preferences of exchangeable phospholipid monomers derived from 1,2-dimyristoyl-sn-glycero-3-phosphoethanolamine (DMPE) and 1,2-distearoyl-sn-glycero-3-phosphoethanolamine (DSPE) in the presence of nonexchangeable DMPE- or DSPE-based dimers. Each of these permanent dimers promoted homophospholipid association to the same extent, whereas the corresponding nonexchangeable monomers were without effect. These results support a model in which the longer phospholipids in one monolayer leaflet preferentially associate with shorter ones in the adjoining monolayer. Such transbilayer complementarity is likely to play an important role in stabilizing biological membranes and also in promoting a compositional interdependence of their two lipid leaflets.